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THE MAILING DATE OF THIS COMMUNICATION. 
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Application Papers 
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DETAILED ACTION 

Information Disclosure Statement 

1. The IDS filed on 08/25/2003 has been considered. Further, the 
applications disclosed therein have been fully considered, but were lined through 
because the Office does not print pending unpublished application information on 
US patents. 

Specification 

2. The abstract of the disclosure fails to comply with 37 CFR 1.72(b) which 
requires the abstract to be under the heading "Abstract of the Disclosure". In the 
instant case, the current abstract is under the heading "Abstract of the Invention". 
Correction is required. See MPEP § 608.01(b). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 1, 3-8, 10-15, and 18-20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over MARTIN et al. (Patch Antenna Adjustable in Frequency 
Using Liquid Crystal, pages 699-702) in view of VAUGHAN, Jr. (USP 6,633,161). 
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As per claim 1, Martin teaches the claimed "method for varying an 
operating band of an antenna" (Martin, page 699, column 2, lines 5-6; the 
adjustable patch antenna), comprising the steps of: 

magnetically and electrically coupling at least one antenna element to a 
fluid dielectric (Martin, page 700, column 2, figure 4; the liquid crystal acts as the 
fluid dielectric inside the antenna), and 

varying property of said fluid dielectric coupled to said at least one 
antenna element to selectively maximize efficiency of said antenna element on a 
plurality of operating bands (Martin, page 701, column 1, lines 24-29; the change 
of dielectric constant in the liquid crystal causes the change in operating 
frequency). 

It is noted that Martin does not teach that the varied property of the liquid 
dielectric is the "volume" of the liquid dielectric as claimed. However, Vaughan 
teaches that the change in "volume" of the fluid dielectric to control the operating 
frequency is well known in the art (Vaughan teaches that either dielectric 
constant or volume of the fluid dielectric can be used to control the operating 
frequency; column 10, lines 4-11). Thus, it would have been obvious to a person 
of ordinary skill in the art at the time the invention was made, in view of the 
teaching of Vaughan, to configure Martin's method as claimed by varying the 
"volume" of the fluid dielectric to control the operating frequency. The purpose of 
to control the operating frequency by varying "volume" of the fluid dielectric is the 
simplification of selection the resonate frequency to provide the signals of good 
quality. 



Application/Control Number: 1 0/647,677 Page 4 

Art Unit: 2821 

Claim 3 adds into claim 1 "varying said volume to selectively cause said at 
least one antenna element to be resonant at said plurality of operating bands" 
which Martin does not teach. However, Vaughan teaches that the change in 
"volume" of the fluid dielectric to selectively cause said at least one antenna 
element to be resonant at said plurality of operating bands is well known in the 
art (Vaughan teaches that either dielectric constant or volume of the fluid 
dielectric can be used to control the operating frequency; column 10, lines 4-11). 
Thus, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made, in view of the teaching of Vaughan, to configure 
Martin's method as claimed by varying the "volume" of the fluid dielectric to 
selectively cause said at least one antenna element to be resonant at said 
plurality of operating bands. The purpose of to control the operating frequency 
by varying "volume" of the fluid dielectric is the simplification of selection the 
resonate frequency to provide the signals of good quality. 

Claim 4 adds into claim 1 "the step of selecting said fluid dielectric to 
include magnetic particles" which Martin teaches in the LC molecules which 
change the orientation under the electromagnetic field of the DC circuit (Martin, 
page 699, column 2, lines 25-30; page 701, column 1, lines 1-5). 

Claim 5 adds into claim 1 "varying at least one of a capacitive and a 
magnetic loading of said at least one antenna element" which Martin does not 
teach. However, Vaughan teaches that the change in "at least one of a 
capacitive and a magnetic loading of said at least one antenna element" is well 
known in the art (Vaughan teaches that the change in capacitive of the 
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capacitance elements 32; column 9, lines 18-22; column 10, lines 33-37). Thus, 
it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made, in view of the teaching of Vaughan, to configure Martin's 
method as claimed by varying at least one of a capacitive and a magnetic loading 
of said at least one antenna element to selectively cause said at least one 
antenna element to be resonant at said plurality of operating bands. The 
purpose of varying at least one of a capacitive and a magnetic loading of said at 
least one antenna element is the simplification of matching the resonate 
frequencies in the selection the operating frequency to provide the signals of 
good quality. 

Claim 6 adds into claim 1 "coupling said fluid dielectric to said at least one 
antenna element over a continuous area defined by said at least one antenna 
element" which Martin teaches in the base to engrave the patch antenna (Martin, 
page 700, Martin's liquid crystal is housed in the cavity area located between the 
patch and the ground plane; column 2, lines 1-2; figure 3) (see also Vaughan, the 
cavity walls, column 10, lines 12-25). 

Claim 7 adds into claim 1 "selectively distributing said fluid dielectric to a 
plurality of separate cavity structures coupled to said at least one antenna 
element" which Martin does not teach. However, Vaughan teaches the selective 
distribution of the dielectric in cavity through the tube 30 and a suitable pump 
(Vaughan, column 10, lines 4-8). It would have been obvious to a person of 
ordinary skill in the art at the time the invention was made, in view of the teaching 
of Vaughan, to configure Martin's method as claimed by selectively distributing 
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the fluid dielectric to change the property of fluid dielectric. The purpose of 
selective distribution of the fluid dielectric is to adjust the shift of the antenna 
resonance frequency whenever required. 

Claim 8 adds into claim 7 "the step of distributing said cavity structures 
about an area defined by said at least one antenna element" which Martin does 
not teach. However, Vaughan teaches the selective distribution of the dielectric 
within the semi-elastic cavity walls, which change the contact area under the 
pressure through the tube 30 and a suitable pump (Vaughan, column 10, lines 
12-25). It would have been obvious to a person of ordinary skill in the art at the 
time the invention was made, in view of the teaching of Vaughan, to configure 
Martin's method as claimed by selectively distributing the fluid dielectric to 
change the property of fluid dielectric through the area of the semi-elastic walls. 
The purpose of selective distribution of the fluid dielectric through the contact 
area of the cavity walls is to adjust the shift of the antenna resonance frequency 
whenever required. 

As per claim 10, Martin teaches the claimed "antenna" comprising "at least 
one antenna element' (Martin, page 699, column 2, lines 5-6; the adjustable 
patch antenna), "a fluid dielectric magnetically and electrically coupled to said 
antenna element" (Martin, page 700, column 2, figure 4; the liquid crystal acts as 
the fluid dielectric inside the antenna), and a fluid control system responsive to a 
control signal for selectively varying property of said fluid dielectric coupled to 
said antenna element, whereby operation of said antenna element is provided on 
a plurality of operating bands (Martin, page 701, column 1, lines 24-29; the 
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change of dielectric constant in the liquid crystal causes the change in operating 
frequency). 

It is noted that Martin does not teach that the varied property of the liquid 
dielectric is the "volume" of the liquid dielectric as claimed. However, Vaughan 
teaches that the change in "volume" of the fluid dielectric to control the operating 
frequency is well known in the art (Vaughan teaches that either dielectric 
constant or volume of the fluid dielectric can be used to control the operating 
frequency; column 10, lines 4-11). Thus, it would have been obvious to a person 
of ordinary skill in the art at the time the invention was made, in view of the 
teaching of Vaughan, to configure Martin's method as claimed by varying the 
"volume" of the fluid dielectric to control the operating frequency. The purpose of 
to control the operating frequency by varying "volume" of the fluid dielectric is the 
simplification of selection the resonate frequency to provide the signals of good 
quality. 

Claim 11 adds into claim 10 "said antenna element is disposed on a 
dielectric substrate" which Martin teaches in the patch antenna engraved in the 
top of the dielectric liquid crystal (page 700, column 2, lines 1-2, and figure 3). 

Claim 12 adds into claim 11 "at least one cavity structure is defined in said 
dielectric substrate for constraining said fluid dielectric" which Martin teaches in 
the cavity which houses the dielectric liquid crystal (page 700, column 2, figure 4) 
(see also Vaughan, column 9, lines 65, the cavity 12). 

Claim 13 adds into claim 12 "said at least one cavity structure is 
substantially continuous within an area defined by said at least one antenna 
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element" which Martin teaches in the base to engrave the patch antenna (Martin, 
page 700, Martin's liquid crystal is housed in the cavity area located between the 
patch and the ground plane; column 2, lines 1-2; figure 3) (see also Vaughan, the 
cavity walls, column 10, lines 12-25). 

Claim 14 adds into claim 12 "a plurality of said cavity structures" which 
Martin does not teach. However, Vaughan teaches the selective distribution of 
the dielectric within the plurality of the cavity structure of semi-elastic cavity walls, 
which change the contact area under the pressure through the tube 30 and a 
suitable pump (Vaughan, column 10, lines 12-25). It would have been obvious to 
a person of ordinary skill in the art at the time the invention was made, in view of 
the teaching of Vaughan, to configure Martin's method as claimed by selectively 
distributing the fluid dielectric to change the property of fluid dielectric through the 
area of the semi-elastic walls. The purpose of selective distribution of the fluid 
dielectric through the contact area of the cavity walls is to adjust the shift of the 
antenna resonance frequency whenever required. 

Claim 15 adds into claim 14 "said plurality of cavity structures are 
distributed about an area defined by said at least one antenna element" which 
Martin does not teach. However, Vaughan teaches the selective distribution of 
the dielectric in cavity through the tube 30 and a suitable pump (Vaughan, 
column 10, lines 4-8). It would have been obvious to a person of ordinary skill in 
the art at the time the invention was made, in view of the teaching of Vaughan, to 
configure Martin's method as claimed by selectively distributing the fluid dielectric 
to change the property of fluid dielectric. The purpose of selective distribution of 
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the fluid dielectric is to adjust the shift of the antenna resonance frequency 
whenever required. 

Claim 18 adds into claim 10 "a controller and said controller selectively 
varies said volume to cause said at least one antenna element to be resonant at 
said plurality of operating bands" which Martin does not teach. However, 
Vaughan teaches that the change in "volume" of the fluid dielectric to control the 
operating frequency by a controller is well known in the art (Vaughan, column 9, 
lines 18-22, teaches that either dielectric constant or volume of the fluid dielectric 
can be used to control the operating frequency; column 10, lines 4-11). Thus, it 
would have been obvious to a person of ordinary skill in the art at the time the 
invention was made, in view of the teaching of Vaughan, to configure Martin's 
method as claimed by varying the "volume" of the fluid dielectric to control the 
operating frequency. The purpose of to control the operating frequency by 
varying "volume" of the fluid dielectric is the simplification of selection the 
resonate frequency to provide the signals of good quality. 

Claim 19 adds into claim 10 "said fluid dielectric is comprised of magnetic 
particles" which Martin teaches in the LC molecules which change the orientation 
under the electromagnetic field of the DC circuit (Martin, page 699, column 2, 
lines 25-30; page 701, column 1, lines 1-5). 

Claim 20 adds into claim 10 "a controller and said controller selectively 
varies at least one of a capacitive and a magnetic loading of said at least one 
antenna element" which Martin does not teach. However, Vaughan teaches that 
the change in "at least one of a capacitive and a magnetic loading of said at least 
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one antenna element" is well known in the art (Vaughan teaches that the change 
in capacitive of the capacitance elements 32; column 9, lines 18-22; column 10, 
lines 33-37). Thus, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made, in view of the teaching of Vaughan, to 
configure Martin's method as claimed by varying at least one of a capacitive and 
a magnetic loading of said at least one antenna element to selectively cause said 
at least one antenna element to be resonant at said plurality of operating bands. 
The purpose of varying at least one of a capacitive and a magnetic loading of 
said at least one antenna element is the simplification of matching the resonate 
frequencies in the selection the operating frequency to provide the signals of 
good quality. 

Allowable Subject Matter 

4. Claims 2, 9, and 16-17 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

5. The following is a statement of reasons for the indication of allowable 
subject matter: 

Regarding claim 2, and claim 17, Martin and Vaughan fail to teach, among 
other features, the step of controlling said volume to selectively provide an 
efficient impedance match with an antenna feed circuit of said a least one 
antenna element for each of said operating bands. 
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Regarding claim 9, and claim 16, Martin and Vaughan fail to teach, among 
other features, the step of distributing said cavity structures spaced from one 
another along a direction extending from said at least one antenna element to a 
ground plane of said antenna element". 



Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Lungwitz (USP 6,781,562 B1) discloses a radio transmitter and receiver 
having electrically acting tuneable antenna. 

Warner et al (USP 5,957,969) disclosed a tuneable microwave ablation 
catheter system. 
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Inquires 



7. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Huedung Cao whose telephone number is 
(571)272-1939. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Don Wong, can be reached on (571) 272-1834. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

8. . Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 




Huedung Cao 
Patent Examiner 



